SUPPLEMNTARY NOTES MATERIALS AND METHODS

S1 Sample preparation
Glass samples of Bismuth (Bi)-doped germanate, silicate and phosphosilicate were prepared by a technique of melting and quenching. As for raw materials, powders of GeO2 (99.99%), SiO2 (99.99%), Bi2O3 (99.99%), P2O5 (99.8%) and analytical grade Na2CO3, CaCO3, Al(OH)3 were employed. Batches of 30 g were prepared for each composition by homogeneously mixing in an agate mortar. These batches were subsequently melted in corundum crucibles in air, and then cast quickly onto a stainless steel plate and pressed immediately with another steel plate to increase cooling rate to prevent possible crystallizations. The glass samples were cut and polished into 10 mm×10 mm×1 mm for consequent measurements. Detailed nominal compositions and melting conditions are summarized in Table S1 . Glass samples are coded within column 2 as presented in Table S1 . For instance, G5AxB means (95-x) GeO2-5 Al2O3-x Bi2O3 (x = 0.05, 0.5, 1.5, 2, 4, 6, 10 mol%). All the glass samples are bubble-free. The sample without Bi appears colorless. Generally, the sample color becomes deeper as the Bi content increases. For instance, the germanate glass sample is purple-red as x= 0.05, and it becomes reddish-brown and even deep reddish-brown as x = 2 and x = 10, respectively. Similarly to Bi-doped germanate samples, Bi-doped silicate glass shows as reddish-brown while Bi-doped phosphosilicate is light brown. A portion of 5 g of glass samples were manually ground into a powder in an agate mortar. A vertical planetary ball mill (XQM systems, Changsha, China) was then used for further milling, and it employed stainless steel containers and balls of hardened steel with a diameter of 70 mm. The glass powders were milled at a rotation frequency of 350 min -1 for 12 h in dry state. From the resulting powders, the fraction with diameter less than 400 mesh was selected through sieving for consequent biological experiments.
S2 Cell Culture
Two typical representatives of normal cells such as mouse fibroplast cell line (L929) and murine pre-osteoblast cells (MC3T3-E1), and two types of tumor cells for instance rat osteosarcoma-derived cells (UMR106) and human osteosarcoma line cells (U2OS) were purchased from the Type Culture Collection of the Chinese Academy of Sciences. They were dispersed first in a balanced salt solution containing 0.25 % trypsin and 0.04% EDTA, and separated after centrifugation, and eventually incubated at 37 °C in an atmosphere of 5% CO2 and 95% air within Dulbecco's minimum essential medium (DMEM, Gibco, USA) into which 10 % fetal bovine serum (FBS, Gibco, USA), 100 U/mL penicillin and 100 mg/mL streptomycin were added.
S3 In vitro biocompatibility of Bi-doped BGs
Bi-doped phosphosilicate glasses were first sterilized at 120 o C for 20 min, and then put into 24-well plates. Each separated well of the plates was filled by 500 μL DMEM containing L929, MC3T3-E1, U2OS or UMR106 cells in a density of 1×10 4 cells/cm 3 , and they were co-cultured at 37 °C in 5% CO2/95% air for 24 h. 40 μL Phosphate buffer saline with 5 mg/mL methylthiazolyldiphenyl tetrazolium bromide (MTT) was added afterwards into each well, and the sample plates were incubated once again for 4 h at 37 renewed every other day. After the specified immersion periods, the immersed glass samples were removed from the SBF solution, gently rinsed with distilled water, and dried at room temperature.
Morphology and composition of the generated crystals on the surface were characterized via a field emission scanning electron microscopy (Merlin-SEM, Zeiss, Germany) equipped by an energy dispersive X-ray spectroscopy (EDS, Oxford, England). The crystalline phases were identified by X-ray diffraction (X'Pert Pro, Panalytical, Netherlands).
S5 Adhesion, proliferation, differentiation and mineralization of murine pre-osteoblast cells on Bi-doped BGs
Murine pre-osteoblast (MC3T3-E1) cells were chosen as model osteoblast cells to study the adhesion, proliferation, differentiation and mineralization of the cells on Bi-doped BGs. Similarly to the experiments on in vitro biocompatibility, the cells of MC3T3-E1 were cultured in DMEM for 0, 1 and 3 days, respectively, with glass samples S6PyB where y = 0, 1, 2 mol% (Table S1 ).
Afterwards, DMEM was removed from the culture wells, and the wells were gently rinsed three times with phosphate buffer saline (PBS) to remove residual DMEM. The wells were refilled in consequence with 500 μL of 2.5% glutaraldehyde solution to fix the cells on the sample surfaces.
The samples were washed 3 times with PBS, and dehydrated in a series of solutions with the increase of ethanol content from 30 %, to 50, 70, 80, 90, 95 and 100 %. They were eventually coated with gold for SEM images (EVO18, Zeiss, Germany) to monitor the morphological change and the cell adhesion on sample surfaces.
Glass samples S6PyB (y=0, 1, 2 mol %) were put in the 24-well plates which were filled by 500 μL DMEM with a density of 1×10 4 MC3T3-E1 cells per cm 3 In vitro mineralization of osteoblast cells was evaluated by a technique of Alizarin Red S staining 3 . Figure S1 . Scheme for quantification of the PT effect. 
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